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providing a caliper defining a brake disc plane and 
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inserting the brake pad into the brake caliper in a 
d.rect,on generally parallel to the brake disc p ane 

erally perpend,cular to the brake disc plane so as 
30 [0013] The invention will now be described bvw™ „f 
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Figure 1 is in isometric view of a known caliper 

Figure 5 is an enlarged cross section view of oart 
of the p ls ton and backplate of figure 3 P 
F.gure 6 is an alternative method of securina a »>« 
ton and backpiate of the present invemio" 9 P ' S " 
F.gues7to9showayetfurthermethodof securina 
figure 10 shows an exploded view of * n.ct,. / 
of the present invention . 

Figure 1 1 shows a schemata cross-section view of 
a caCper according to the present invention 
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frame is slidably mounted on a brake carrier 1 8 which 
is non rotatably fixed to suspension components of an 
associated vehicle (not shown). 
[0015] The frame 16 includes an aperture 20 which 
defines a disc brake plane. Mounted within aperture 20 5 
are inner brake pad 22 and outer brake pad 24. Inner 
brake pad 22 is circumferential ly positioned between 
two inner carrier abutments 26 (only one of which is 
shown). 

[001 6] Outer brake pad 24 is similarly positioned be- 10 
tween two outer carrier abutments 28 (only one of which 
is shown). 

[001 7] Two pistons 30 and 32 are mounted in housing 
12 and are actuated by an actuator (not shown) so as 
to force inner brake pad 22 in the direction of arrow A of 1$ 
figure 2. This causes pad 22 to move towards the brake 
disc, and the reaction load of the actuator acts on the 
frame to cause the frame to move pad 24 towards the 
brake disc, thus producing a braking torque on the disc. 
Brake pad 22 and 24 are identical and include a brake 
pad backplate 34 and friction material 36. 
[001 8] Backplate 34 is stamped from 8mm thick sheet 
steel. 

[0019] When the pistons are actuated to apply the 
brake, they act through a piston head 38 and 40 which 
acts to distribute the piston force across a larger area of 
the backplate 34. 

[0020] Piston heads 38 and 40 are retained on re- 
spective pistons 30 and 32 by retaining rings 42 and 44. 
It should be noted that the piston heads are required 
since, without them, the piston would apply very local- 
ised forces to small regions of the backplate which in 
turn would cause uneven wear of the friction material 
due to flexing of the backplate in use. 
[0021] Furthermore, it should be noted that the cir- 
cumferential ends 46 and 48 of the backplate engage 
the inner carrier abutments 26 of carrier 18 so as to 
transfer brake torque loads to the vehicle suspension. 
As the brake pads wear circumferential ends 46 and 48 
move progressively towards the brake disc, progres- 
sively sliding along inner carrier abutments 26. Clearly 
the inner carrier abutment 26 is spaced from the outer 
carrier abutment 28 by slightly greater than the thick- 
ness of the brake disc, to allow the brake disc to sit ther- 
ebetween. Thus, there is a gap between the edge of the 
brake disc and the edge of the inner carrier abutment, 
and a similar gap between the edge of the brake disc 
and the edge of the outer carrier abutment. As the brake 
disc wears this gap increases and the thickness of the 
backplate 34 must be sufficient so as to ensure sufficient 
engagement of the backplate with the inner or outer car- 
rier abutment when the friction material is fully worn and 
the brake disc has worn to its working limit. 
[0022] Once the brake pads are worn, the retaining 
bolt 50 is unscrewed allowing removal of the pad retain- 
er 52. The worn pads 22 and 24 can then be withdrawn 
from aperture 20 in the direction of arrow B of figure 1 
(i.e. generally upwardly when viewing the figure) clear 



together with the pad springs 54. 
[0023] The pistons can then be wound back into the 
housing and the frame repositioned relative to the brake 
disc such that new pads can be inserted and secured in 
place with the pad retainer and bolt. 
[0024] It would be appreciated that the pads are with- 
drawn generally radially outwardly and are replaced by 
inserting them into the aperture in a generally radially 
inwardly direction. 

[0025] The pad springs 54 provide for a limited 
amount of movement of the brake pad in a plane parallel 
to the disc brake plane. In particular one of the functions 
of the pad spring is to reduce noise in the form of rattling 
of the brake pad. 

[0026] The friction material can be glued to the back- 
plate, though under certain circumstances a more pos- 
itive form of location is required to ensure sufficient 
shear strength at the backplate/friction material joint. 
Typically, the brake backplate may have holes drilled or 
stamped in it or a separate steel mesh may be welded 
to the friction material side of the backplate to receive 
friction material and hence increase the shear strength. 
[0027] Figure 3 and 4 shows a brake pad 59 having 
brake pad backplate 60 which is generally planar and 
having a frictional material surface 62 on one side and 
a loading face 64 on an opposite side. The loading face 
includes two local load spreading features in the form of 
raised bosses 66 and 68 both being identical. It should 
be noted that the top of the boss (when considering fig- 
ure 4) has diameter d' which is smaller than the diameter 
D of the lower portion of the boss. Thus the boss is able 
to act as a load spreading feature. 
[0028] Boss 66 is circular having an edge 70 that ta- 
pers towards the loading face 64. 
[0029] Boss 66 further includes a location feature in 
the form of a raised abutment 72. Abutment 72 is annu- 
lar and has a diameter d* that is slightly larger than the 
diameter d of the end 74A of piston 74. 
[0030] Piston 74 and 75 are both of substantially uni- 
form circular cross section having diameter d. 
[0031] End 74A (also known as a piston feature) of 
piston 74 includes an annular groove 74B. A resilient 
means in the form of a wavy spring 76 is assembled into 
groove 74B. The piston and wavy spring are then insert- 
ed into the recess 73 formed by surface 66A and raised 
abutment 72. This assembly process can either be 
achieved by moving the pad towards the piston, or al- 
ternatively by moving the piston towards the pad as will 
be further described below. 

[0032] The wavy spring 76 is designed as an interfer- 
ence push fit in recess 73, and hence the wavy spring 
ensures that end 74A of the piston remains in contact 
with surface 66A when the associated vehicle is in use. 
In this way the brake pad is positively attached to the 
piston in a releasable manner. The interference push fit 
ensures that the brake pad cannot inadvertently fall out 
or bounce out of the caliper in use, even if there is ex- 
cessive pad to rotor clearance, such as might occur 
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when an associated brake adjuster fails to adjust the 
brakes following wear, or as might occur with a partially 
failed wheel bearing resulting in excessive wobble of the 
brake disc thereby knocking back the pad and piston 
into the caliper excessively. In particular a pad retainer 
(such as is shown in figure 2) is not required. It will be 
appreciated that it is possible to design a caliper where- 
by the attachment of the brake pad to the piston is the 
sole means of preventing the brake pad inadvertently 
falling out or bouncing out of the caliper in use. 
[0033] In addition to providing an interference push 
fit the wavy spring also allows a limited amount of radial 
movement of the brake pad relative to the piston. In par- 
ticular the resilient use of the wavy spring can be used 
to prevent pad rattle. Thus in some applications the 
wavy springs 76 and 77 fulfil the function of the pad 
spring 54 of the prior art. 

[0034] Note that the wavy spring 76 is similar to pro- 
prietary components known as "tolerance rings". Thus, 
under certain circumstances it would be possible to de^ 
sign the piston and brake pad backplate to utilise "off 
the shelf tolerance rings, rather than having a specific 
unique wavy spring. 

[0035] Backplate 60 is generally arcuate having cir- 
cumferential ends 78 and 80. Circumferential ends 78 
and 80 are locally thickened (T) when compared with 
the thickness (t) of the main portion of the backplate. 
This local thickening ensures that there is adequate en- 
gagement of the circumferential end with its associated 
carrier abutment even at the extremes of pad and disc 
wear. 

[0036] Similar local thickening (not shown) can be 
provided on a radially inner edge 82 of the backplate 60, 
where it abuts the associated caliper. 
[0037] If necessary one or more holes can be provid- 
ed to receive friction material. Alternatively, or addition- 
ally the friction material surface 62 of the backplate 60 
can be provided with recesses, in particular in the form 
of mesh, to improve the shear strength of the friction 
material/backplate joint. 

[0038] In view of the above various features men- 
tioned in relation to a brake pad backplate according to 
the present invention, it can be seen that there are sev- 
eral additional features when compared to known brake 
pad backplates stamped from sheet steel. Thus, whilst 
it is possible to machine various features from a solid 
backplate, or alternatively fabricate the components, it 
is particularly advantageous to provide some or all of 
these features integrally with a cast backplate, prefera- 
bly cast from iron or steel. 

[0039] The inventive brake pad backplate 60 has 
been described in relation to a piston of an associated 
caliper 58 (see figure 1 1 ). Such a caliper can be gener- 
ally similar to caliper 10 and would be designed to ac- 
commodate two identical brake pads according to the 
present invention and in particular where the outer brake 
pad (i.e. the brake pad on the opposite side of the brake 
rotor to the piston) rests against the inner surface 91 of 



the caliper bridge, the caliper bridge can include forma- 
tions which allow the brake pad to be releasabty at- 
tached to the caliper. Thus, typically the inner surface 
of the bridge might include two annular projections 92 
5 (only one shown on figure 11), each projection having a 
diameter equivalent to pistons 75 and 74, and being 
spaced apart by a distance equivalent to the spacing of 
pistons 75 and 74. Thus, it can be seen that these pro- 
jections (also known as dummy piston features) are mir- 
io ror images of the shape of the ends of pistons 74 and 75. 
[0040] It should be noted that to remove the inner and 
outer brake pads 22 and 24 of the prior art shown in 
figure 2 for example during servicing, they can be simply 
removed in a radial direction relative to the brake disc 
'5 once the bolt and pad retainer have been removed. 
[0041] However, the present invention provides for a 
novel method of assembling brake pad backplates ei- 
ther during initial assembly or during re-assembly fol- 
lowing servicing. Thus, in order to assemble brake pad 
20 backplate 60 in the outer position of the caliper, i.e. into 
the position equivalent to pad 24 of figure 1 , the pad has 
to be inserted in a radial direction and then subsequently 
moved in an axial direction, away from the brake disc, 
so as to engage the location of features of the backplate 
& with further features (dummy piston features) on the in- 
ner face of the bridge, thereby, simultaneously fitting the 
brake pad and attaching the brake pad to the dummy 
piston feature. 

[0042] Similarly when backplate 60 assembles in an 
30 inner position, i.e. in a position equivalent to pad 22 of 
figure 1, it has to be first moved in a radially inward di- 
rection then in an axial direction away from the brake 
disc so that the location features of the backplate en- 
gage with the pistons, thereby simultaneously fitting the 
35 brake pad and attaching the brake pad to the piston. 
[0043] An alternative method of assembling the back- 
plate 60 into a caliper is to firstly move the backplates 
in a radial direction such that the friction material is prox- 
imate the brake disc surface, and then to apply the brake 
40 so that the piston and the inner face of the bridge ap- 
proach and engage with location features on the back- 
plate thereby preventing escape of the pads during sub- 
sequent normal use of the vehicle. 
[0044] Thus, the inventive method of assembly of the 
*s present invention is to provide axial movement of the 
backplate relative to the piston or relative to the bridge 
as appropriate in order to engage the location feature to 
prevent the escape of the backplate from thecaliper dur- 
ing subsequent normal use of the vehicle. 
50 [0045] Figure 6 shows an alternative piston 174 in- 
cluding a larger groove 1 74B designed to accommodate 
the retaining ring 42. This piston and retaining ring su- 
bassembly can be assembled onto the backplate 60 ac- 
cording to the present invention. In this case the retain- 
55 ing ring 42 is an interference fit with the recess 73 of 
backplate 60. 

[0046] Consideration of figures 7 to 9 show an alter- 
native piston 274 having a groove 274B. An alternative 
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brake pad backplate 260 is provided which in this case 
includes cordially orientated holes 284. In this case the 
piston 274 is inserted into recess 273 following which 
the spring clip 286 is inserted in the direction of arrows 
A through holes 284 such that regions 287 sit within 
groove 274B, thus retaining the piston to the pad. 
[0047] In further embodiments a single pin could be 
used. Such a single pin could be radially or cordially ori- 
entated relative to the piston. The pin could be arranged 
to fit in a hole of the piston, rather than in a circumfer- 
ential groove of the piston. 

[0048] Figure 3 shows a piston feature (the piston 
end) in the form of a projection, which engages in a re- 
cess of the brake pad backplate. In further embodi- 
ments, a projection on the brake pad backplate could 
be arranged to engage a recess in the piston. 
[0049] It will be appreciated that wavy springs 76 and 
77 act as retaining features to retain the pad to the pis- 
ton. Similarly retaining ring 42 when used as shown in 
figure 6 acts as a retaining feature. Again, spring clip 
286 acts as a retaining feature. 
[0050] When a set of brake pads according to the 
present invention have been worn out through use, then 
a brake pad kit will be purchased in order to replace the 
worn brake pads. This kit might typically include a set of 
brake pads, along with appropriate retaining features, i. 
e. a set of wavy springs 76, or a set of retaining rings 
42, or a set of spring clips 286. 
[0051] The invention has been hereinbefore de- 
scribed in relation to a novel and inventive brake caliper. 
However, the applicant has also recognised a further in- 
vention in that the wavy spring 76 can be used to attach 
a piston 74 to the known piston head 38 to provide a 
piston/piston head sub assembly 90 (see figure 10). 
This sub assembly can be used in the prior art calipers 
with the prior art brake pad backplates 34. In particular 
the wavy spring 76 provides an additional anti rattle fea- 
ture. 

[0052] In this case the wavy spring is received in 
groove 74B of piston 74. In an alternative embodiment 
the piston head 38 could be provided with an internal 
groove to receive wavy spring 76, and thus piston 74 
would not require the groove 74B. 
[0053] It would be appreciated that, in a similar man- 
ner, the grooves of piston 74 and 75 as shown in figure 
3 could be transferred to the corresponding recesses on 
the brake backplate 60. 



Claims 

1 . A brake caliper (58) including a brake pad (59) hav- 
ing a backplate (60) with a friction material attached 
to one side and having a loading face (64) on an 
opposite side, the caliper further including a piston 
(74, 75) for applying a force to the loading face, in 
which the brake pad is releasably attached to the 
piston. 



2. A brake caliper as defined in claim 1 in which the 
brake pad includes a location feature (72) which, in 
use, cooperates with a piston feature (74A) of the 
piston to locate the brake pad relative to the piston 

5 and to releasably attach the brake pad to the piston. 

3. A brake caliper as defined in claim 2 in which the 
piston feature is one of a projection and recess and 
the location feature is the other of a projection and 

10 recess. 

4. A brake caliper as defined in any preceding claim 
in which a resilient means (76, 42) acts between the 
piston and the brake pad to releasably attach the 

15 brake pad to the piston. 

5. A brake caliper as defined in claim 4 in which the 
resilient means permits limited movement of the 
brake pad in a plane of the brake pad relative to the 

20 piston. 

6. A brake caliper as defined in claim 4 or 5 when de- 
pendent upon claim 3 in which the resilient means 
is a push fit on the projection and/or in the recess. 

25 

7. A brake caliper as defined in claim 6 in which the 
resilient means is a push fit on the projection or in 
the recess and is mounted in a groove of the other 
of the projection or recess. 

30 

8. A brake caliper as defined in daim 4 or any one of 
claims 5 to 7 when dependent upon claim 4 in which 
the resilient means is a wavy spring (76). 

35 9. A brake caliper as defined in claim 1 or 2 or 3 in 
which the brake pad is releasably attached to the 
piston by a pin engaging the brake pad and piston 
and being radially or cordially orientated relative to 
the piston. 

40 

10. A brake caliper as defined in claim 9 in which the 
pin is cordially orientated relative to the piston and 
engages a circumferential groove in the piston. 

45 11 . a brake caliper as defined in claim 2 or any one of 
claims 3 to 1 0 when dependent upon claim 2 includ- 
ing a bridge defining a brake disc plane and a further 
brake pad (59) having a back plate with a friction 
material attached to one side and having a loading 

50 face on an opposite side, in which the further brake 
pad includes a further location feature (72) substan- 
tially identical to the location feature, the caliper in- 
cluding a dummy piston feature (92) substantially 
identical to the piston feature, in which, in use, the 

55 further location feature cooperates with the dummy 
piston feature to locate the Further brake pad rela- 
tive to the caliper and to releasably attach the brake 
pad to the caliper. 



EP 1 391 628 A2 



12. A brake caliper as defined in claim 11 in which a 
resilient means acts between the caliper and the 
further brake pad to the releasably attach the further 
brake pad to the caliper. 

1 3. A brake caliper as defined in claim 1 1 in which the 
further brake pad is releasably attached to the cal- 
iper by a pin engaging the brake pad and dummy 
piston feature and being radially or cordially orien- 
tated relative to the dummy piston feature. io 

14. A brake caliper as defined in any preceding claim 
including a further piston (75) in which the brakepad 
is releasably attached to the further piston. 

1 5. A brake caliper as defined in claim 1 4 when depend- 
ent upon claim 11 in which the further brake pad is 
releasably attached to a further dummy piston fea- 
ture. 

20 

16. A kit of parts including a brake pad (59) having a 
back plate with a friction material attached to one 
side and having a loading face on an opposite side 
and a retaining means (76, 77, 42, 286) for releas- 
ably attaching the brake pad to a brake caliper pis- 2s 
ton or a brake caliper. 

17. A kit of parts as defined in claim 16 in which the 
retaining feature is a resilient means or a pin. 

30 

18. A method of assembling a brake pad into a caliper 
comprising the steps of providing a 

brake pad having a back plate with a friction mate- 
rial attached to one side and having a loading face 
on an opposite side, 3S 
providing a caliper defining a brake disc plane and 
including a piston for applying a force to the loadinq 
face, " a 

inserting the brake pad into the brake caliper in a 
direction generally parallel to the brake disc plane, 40 
moving one of the pad or piston in a direction gen- 
erally perpendicular to the brake disc plane so as 
to simultaneously engage the piston with a location 
feature of the pad thereby releasably attaching the 
pad to the piston. 45 

19. A piston/piston head subassembly including a pis- 
ton secured to a piston head by a wavy spring, the 
wavy spring further providing a limited amount of 
movement of the piston head in a plane peipendic- so 
ular to a piston axis. 

20. A subassembly as defined in claim 19 wherein one 
of the piston or piston head includes an annular 
groove to receive the wavy spring . 55 
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FIG. 2 
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